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Overview  
• Background 
• Grain Processing  x DGS interactions 
• WDGS effects on animal performance 
– NPN 
– Fat 
• WDGS effects on environmental issues 
– N & P excretion 
– Enteric methane 
– Carbon–footprint of cattle feeding  
• Conclusions 
 
 
Limited Data on Feeding of DGs in 
Steam-Flaked Corn-Based Diets 
• Ethanol plants built in corn growing areas 
– Tend to feed DRC rather than SFC 
• Cheap corn vs expensive natural gas 
– Size of feedyards 
– Topography 
• Transportation costs limit use outside general 
area  
 
By-product Considerations 
A nutritionist’s viewpoint 
• Safety (toxins, etc.) 
• Nutrient content vs. animal requirements 
• Effects on animal performance 
• Transportation (ease & cost) 
• Storage & handling characteristics 
• Availability (reliability) 
• Environmental effects (at plant & AFO) 
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Grain Processing:DRC vs. SFC 
1.54Mcal NEg /kg 1.68 Mcal  NEg /kg  
Brown et al., 2008 
Dry Rolled (Cracked) Corn Steam Flaked Corn 
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Grain Processing Effects on Fd:Gn of 
Calves fed WDGS Diets 
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Effects of 20% WDGS on ADG of Calves 
Fed SFC- or DRC-Based Diets 
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P < 0.14 
Effects of 35% WDGS on ADG of Calves 
Fed SFC- or DRC-Based Diets 
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Effects of 20% WDGS on Fd:Gn of 
Calves fed SFC-  or DRC-Based  Diets 
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Effects of 35% WDGS on Fd:Gn of 
Calves fed SFC-  or DRC-Based  Diets 
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WDGS in SFC-Based Diets: ADG 
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WDGS in SFC-Based Diets: Feed : Gain 
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Whole Shelled Corn Effects on Fd:Gn 
of Calves fed SFC-Based WDGS Diets 
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Linear: P < 0.01 
The DGS x Grain Processing Interaction: 
Summary 
• Based on Individual studies and summaries 
of multiple studies 
– Optimal WDGS concentration for Average Daily 
Gain and Gain:Feed 
• DRC = 30 to 40% of DM 
• HMC = 25 to 30% of DM 
• SFC = 10 to 20% of DM 
Overview  
• Background 
• Grain Processing  x DGS interactions 
• WDGS effects on animal performance 
– NPN 
– Fat 
• WDGS effects on environmental issues 
– N & P excretion 
– Enteric methane 
– Carbon–footprint of cattle feeding  
• Conclusions 
 
 
WDGS & Urea in SFC-Based Diets: 
ADG (lb/d) 
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WDGS & Fat in SFC-Based Diets: ADG 
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WDGS & Fat in SFC-Based Diets:  
Feed DMI : ADG 
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Overview  
• Background 
• Grain Processing  x DGS interactions 
• WDGS effects on animal performance 
– NPN 
– Fat 
• WDGS effects on environmental issues 
– DM, N, & P excretion  
– Ammonia & GHG emissions 
– Carbon–footprint of cattle feeding  
• Conclusions 
 
 
Effects of WDGS on Manure DM 
Collected from Pens  
500
600
700
800
900
1000
SFC DRC
590 
847 
709 
924 
D
ry
 M
at
te
r 
C
o
lle
ct
e
d
, l
b
 /
 h
e
ad
 
 0% WDGS 20 % WDGS
+20
+9% 
Buttrey et al., JAS 90:5086 (2012) 
P < 0.01 
WDGS & N Excretion 
g/day; Hales et al., 2012 
% CP       13.3                   14.3             18.3               20.3 
Effects of WDGS on Manure N of 
Calves Fed SFC- or DRC-Based Diets 
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Effects of WDGS on Manure P of 
Calves Fed SFC- or DRC-Based Diets 
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P Excretion (g/d): 6-Trial Summary 
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Land Requirements - Summary 
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Manure applied based on P content 
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Effects of WDGS on Pen N Loss (g): 
Calves Fed SFC- or DRC-Based Diets 
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NH3 Losses at FeedYard A 
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Overview  
• Background 
• Processing  x DGS interactions 
• WDGS & animal performance 
– NPN 
– Sulfur 
• Environmental issues 
– N & P excretion  
– Ammonia & GHG emissions 
– Carbon–footprint   
• Conclusions 
 
 
Possible Footprint Scenarios 
• Steam-flaked corn based diet 
– Iso-fat 
– No “supplemental” fat 
• Dry-rolled corn based diets 
– Iso-fat 
– No “Supplemental” fat 
• WDGS Carbon footprint  
– 0, 25, 50, 75, or 100% of corn? 
WDGS in SFC-Based Iso-fat Diets 
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WDGS in SFC-Based Iso-fat Diets 
Kg CO2e / head (167 DOF) 
0
100
200
300
400
500
600
700
800
900
0% WDGS 15% WDGS 27.5% WDGS 40% WDGS
Enteric CH4 Manure CH4 N2O Corn etc Gas
Corrigan et al., 2009; Luebbe et al., 2012; Buttrey et al., 2013; Hales et al 2012, 2013 
866 835 849 874 
C-Footprint of Feeding WDGS in 
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What If ?? 
• The C-footprint of 
wet distillers 
grains + solubles is 
considered to  be 
50% that of corn 
grain (rather than 
0%) 
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C-Footprints of WDGS Feeding 
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Conclusions  
• Feedings WDGS uses a potential waste product 
for a beneficial purpose (production of beef) 
• A grain processing x WDGS interaction may exist 
– Benefits in performance are greater in DRC-based 
than in SFC-based diets 
• Feeding WDGS increases manure by 10 to 30% 
• Feeding WDGS increases some fuel costs 
– Drying and/or hauling water 
Conclusions  
• WDGS - effect on enteric CH4 emission: 
–  decrease 20% to increase 65% 
• Feeding WDGS increases N excretion, NH3 
emissions, and N2O emissions by 10 to 90%   
• Increases P excretion & required crop land 
• Feeding WDGS may decrease or increase the 
C-footprint of finishing cattle 
– A Carbon-credit may be appropriate for use of a 
“by-product”     
?? Questions ?? 
Possible Reasons for the Interaction 
1. Potential for improvement (DRC vs. SFC) 
2. Effects on digestibility 
3. Effects of fat in DG – caloric density 
4. Effects on methane production 
5. Protein effects – CP, DIP, UIP, MP 
6. Effects on feed / energy intake 
7. Effects on subclinical acidosis 
8. Mineral toxicities or interactions 
9. Ration integrity / physical characteristics 
 
Conclusions  
• Feed < 15% of diet – for protein supplement   
• Feed  > 15% of diet for energy feed 
• Removing fat lowers energy value 
• Wet contains about 20% more energy value 
than dry 
• Wet saves drying costs – but has greater transport 
costs 
• Wet has shorter “shelf” life 
• Wet more difficult to handle through some mills 
 
 
 
